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U, S, ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS
150 CAUSEWAY STREET
BOSTON 1k, MASS.

NEDGW November 13, 1957

SUBJECT: Beech Erosien Control Report on Cooperative Study of
Shore in South Kingstown and Westerly, Rhode Islend.

TOs Chief of Engineers, Depertment of the Army, Washingbon, De. C.

SYLIABUS

This study, made in cooperstion with ‘the State of Rhode Island,
includes the shore between Point Judith Harbor and Metunuck Point and
between Weekapeug Inlet and Watch Hill Point, The purpese of the study
is to determine the meost suiteble method of restoring and stabilizing
the shores of Matunuck Beach in South Kingstown and Nerragensett and of
Misquamicut Beach in Westerly as required in comnection with the develep-
ment of public beaches.

The Division Engineer recommends that the United States adopt projects
euthorizing Federal participation by the contribution of Federal funds in
an smount equal to one-third the first costs of construction of the follow-
ing projects:

8. Matunuck Beach. = TWidening sppreximately 3,830 feet of
‘beach generally to & IbD=-foot width by direct placement of abeut 90,000
cubic yards of suiteble send £ill, construction of eight stone groins, each
gbout 260 feet in length, end installa:bion of sand fences.

bo Misquamicut Beach, - Widening about 3,250 feet of beach
generally to a 150-Foot width by direct placement of ebout 80,000 cubic
yards of suiteble send fill and installation of sand fences.

The Division Engineer further recommends Federal participation te the extent
of ome~third of the costs of periodic nourishment of the Misquemicut Beach
project for & peried of 10 years from the year of completion of the initial
constructien.

The estinsted amounts of Federsl participstion in the first costs of
the recommended prejects are $94,300 for Matunuck Beach end $46,000 for
Misquamicut Beach, end the estimeted smownt of Federal participetion in
periodic nourishment costs for Misquamicut Beach is $2,000 ennuelly.
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* BEACH EROSION CONTROL REPORT OF COOPERATIVE STUDY OF
SHORE IN SOUTH KINGSTOWN AND WESTERLY, RHODE ISLAND

: Io ' GENERAL

1o Authority. - The study was made by the Corps of Engineers,
United States Army, in cooperation with the State of Rhode Island,
Divisionm of Harbors end Rivers of the Public Works Department, u:a.der
authority of Beotion 2 of the River emd Harbor Act approved July 3,
1930, es emended end supplemented. Formal application for the coep-
erative study deted October 18, 1955 wes spproved by the Chief of
Bngineers on January 5,, 1956,

2. ?Q 0800 = Tha purpose of the study, as sbtated in the
formel application, is to determine the most suitable method of
restoring end stabilizing the shores of Matunuck Beach in South -
Kingstom end Misquemidut Beach im Westerly as required in commection
wi'bh developmon'b of public beaches.

) Pr:lor Regortsa = A cooperat:tw' besoh erosion control - ‘study
onn the s shore o ode Islend f; which included the two areas wmder

congideration, was completed in 19 9 by the Corps of Engineers. The
report thereom was printed in House Document Noo. 1490, 8lst Congresa.
No Federal projects were recamended for the areas now under study -
but it was concluded that ertificial placement of £ill end e groin
system could be used to improve the beach east of Matumuock Peint emd.
that placement of a stockpile of send would be e practiosble method
- of beach building for the reach of shere including Misquamicut snd
East Beacheao

Lo location. = The study ares is located along the south
shore of Rhede Island, bordering Block Island Sound, Atlemtic Ocean.
The ‘two beaches under consideration are approximately 0.7 mile and
0,6 mile in length, located in the towms of South Kingstown and
Westerly, The areas are showm on United States Coast end Geodetic
Survey Charts No. 218 and 1211; on Army Map Service T3 minute quad-
rengles of Kingstown end Watch Hill, Rhode Islemd; snd om meps
accompanying this reports

5o P uletion. = The State of Rhode Island had a pepule.tn.on
of 791,806 an increase of 11 per cent over 190, Of this
total 10,148 reaided in the Town of South Kingstown and 12,380 in the
Town of Westerlys the two towns imoreased im populatiom sbout ) end -
11 per ocemt betwsen 1SLO end 1950. The Rhode Islenmd Develapmen'b
Coumeil im their publication "The Rhode Islend Shore™ estimated that
the Town of South Kingstown would have a populatiom of between 16,000
end 23,000 by 1970 and that the Town of Westerly would increase te
between 15,000 and 17,000, Both are resort towms which about double



in population during the swmer months, Due to the small size or the
state people may drive from any part te these beaches for omne day
vigits. Also meny people drive from Massachusetts and Connectiout to
use the Rhode Island beechés. The south shore of Bhode Island is
gerved by the New York, New Hoven and Hartford Railroad and-by U. Se
highway No, 1 and R. I. highways No. 2 and No. 3.

.6+. Desoription. ~ Matunuck Beach is a sandy bay-mouth bar with
some shingIe along 1ts westerly half extending westerly from the wost
breakm:her of Point Judith Herbor of Refuge to Matunuck Point, a dis-
tance of ebout 7,000 feet. The backshore is principally low marsh
ares.. 'bordering Potter Pomd. The Jemsa,lem area neer the breskwater is
relatively highly developed with sifimer cottages. Frem this cluster
of cottages to near Matumuck Point the shore is sparsely develeped as
the hurricenes of 1938 and 198} swept the cottages from the ares,
During 1957 the State of Rhode Island acquired about 3,830 feet of
shore extending from & point sbout 885 feet east of Narrmgansett-South
Kingstown town line westward to the beginning of the cottages east of
Matunuck Point. The State has revealed plans to develop a State
recreational ares in this locetion providing for bathing, fishing,
pionicking and boating., These plans include a bathhouse west of .
Succetash Road with attendent facilities; a children's bething beaoh
boat remtal facilities and a bait house in Potter Pond. The State and
Town of Scuth Kingstown are planning s marina om adjacent property
fronting on Point Judith Pond. At the present time an asphelt road
parallels the shore from the breakwater to about the center of the
State-owned property where it turns north to join U. S, Route 1,

7. The physiegraphic unit within which the problom area at
Misquamicut Beach lies, is a -leng barrier beach sbout 5 miles in
length extending frem Weekspaug Inlet to Watoch Hill., The area is
rather flat except for a dune up ‘to ebout 30 feet high at the east end
end a low dune located aleng most of the remsinder of the shore. This
barrier beach separetes Winnapaug end seversl smaller ponds from the
ocesn. Public property consists of ebout 100 feet of frontage owned -
by the Stete adjacent to the State jetty at Weekapaug Tnlet, and about
L00 feet of Town of Westerly frontage at the town beach about 1 miles
wost of Weekapaug Inlet, The Town of Westerly is undertalking to obtain
under the State®s Shore Dewelopment Act about 3,250 feet of frontage,
located sbout one-half mile west of the existing town beach, te de-
velop a public beach together with bathheuses, paviliens, parlc:!:ng
ereas end other fasilities., Except for that erea the town plans to
acquire, the area ig rather highly develeped with surmer homes,
privately owmed fee beaches, agsociation beaches and various reore-
tionel facilities.

8. Statement of the Problem. - The eoopera:h-ing agency has
requested thet methods be devised to restore and pretect the Statets
shore property at Matunuck Besch and the propesed Town eoquisition at

.



Miaquemiout Beach and the combtemplated improvements thersto. Both eress

have been eroding emd durimg the 198l hurricene Misquemieut Beach was =

. breached. The Division of Parks end Recrestion suggested that if groins

were necessary to pretect Metumuck Beach that consideratiom be given to
compartmentation of the area inte a single compertment by leng jetties

that mey alse be used for fishing., It wes alse steted thet at both beaches
alengshors ourrents cut shelves or escerpments in the beach below low water
whioh creats dengerous conditions for i:nexperieneed swimmers and non-swirmers.

II. FACTORS PERTINENT TO THE PROBLEH_

9. Geemerpholegy. - The materials sleng the south shore of Rhode
Islend are of glacial deposit. The ares under camsideration is an outwash
plain with the Peoint Judith heedland es its easterly premontory snd the
Harbor Hill Moraine at Webtch Hill es its westerly promentory. The leng
barrier beaches are spparently the result of distribution of glecial oub-
wash send by the action of waves =nd alengshore currents. DBedreck is éx-
vesed at Weekepaug Point. See Appendix A for additional informestion.

10, Littoral Materials, = Littoral materianls in the study eree are
chiefly fine fo medivm sand with sune gravel or shingle especially aleng
the outer ends of embayments. Aleng the beach berm the median grain size
ranges from 0,23 mm to O.k2 mm end is lerger aleng the beach at lewer
elevetions, In the offshore, the materials sampled were mediim to coarse
sand end gravels. At Matunmuck belew high water the sand is medium to fime
becoming mizxed with gravel in the vicinity of Succotash Road. Nesr Matunuck
Point the entire shore is gravel and cobble. Above high water the send is
fine mixed with cemrse at the east, growing more ccerse to the west until
about midway the shore sbove high water is shmgle mixed with a little sand.

1l. Eroding headlsnds of gle.cial materiels which fermerly supplied
send to the shores are new protected by structures or boulders remaining
af'ter removel of fine materials, They thus presently supply little lit-
toral material. The enly natural source of material for beach building
is throeugh ereosion of adjacent beaches within the physiegraphis units,

12, Littoral Forces. - The principal litterel ferces which
affect the problem area are waves, winds and tide. Bach is discussed
separatoly im the follewing sub=paragrephs. Mors detailed infermatiom
is presented im Appendix C.

: 2. Tides, Tides within the study area are semidiwmrmal
in character. The mean end spring ranges are respectively 3.l end 3.9
feet at Peimt Judith Harbor end 2.5 snd 3.1 feet at Watch Hills

bo. Storm Tides. The maximm storm tides of recerd oc-
curred during the 1938 hurricanes The elevation was appreximately 12
fest sbove meer sea level at the problem eress. Stages appresching
thoge of 1938 were reached im August 1954, Tidel records fer Newport
indicate that a tidel stage of 2.5 fee‘b above mean high wa.tor ocours
sbout once a years



G Winds. Wind records for Block Island, Rhode Island
about 8 miles off of the soubh shore of Rhode Islend, indicate that the
rrevailing winds to which the study areas are exposed are fram the south~
wost. These winds blowing over 25 miles of water in Bleck Island Sound
ceuse sericus wave action eleng the shore. Winds from the southeast
quadrant, although less frequent, are more severe snd act over practi
celly wnlimited fetches of open ses, causing a maximm of demaging ef-
fect for each individual occurrsnce.

d. Waves. Unrestricted fetch is aveilable from the
directions of east~southeast through south-seuthwest, ether directiems
are offshore or restricted by Marthe's Vineyerd or Long Islend. Waves
gtatistics computed from wesather charts for the years 1948 to 1950
indicate that the energy of waves from the southeast and east-seutheast
is gbout TO per cent greater than the energy of waves from the south
end southwest.

1%, Shore Line snd Offshore Changese = The shore line and off-
shore depth changes along the soubh snore of Rhode Island for the
peried of record since 1859, the date of ‘the earliest relisble surveys,
ere not as marked es might be expecteds The principal reasons for this
are believed to be (1) the cheracter of the shore (rocky headlands with
intervening relatively short lengths of beach), (2) the fadt that the
evolutionary precesses within the normal tidel renges, end under water,
when comparisens have been mede, have reached a rather mature stage,
and consequently changes within the rather brief peried of historiocal
record are slow end slight, snd (%) the level of wave attack during
hurricenet has been higher then that most effective in changing the
configuration of the shore. If date were available to permit compari-
gsons at storm tide lewvel, more rapid and noteworthy changes would un-
doubtedly be noted. Awaileble information om changes in the high weter
‘shore line end the 6, 12, 18, 2l and 30-foot depth contours prior te
1946 is shown on Plates 7 to 10. Comparisons of the 1946 and 1956 mesn
high water shore lines from Point Judith west breskwater to Matunueck
Pointhand from Weekapeug Inlet to Watch Hill Point are shown on Plates
2 to 4o ’

U, Prier te 1946 the Jerusalem shore line showed marked eccretion
for sbout 1,000 feet west of the west breakwater et the inlet to Point
Judith Pond., This acoretion wes not as pronounced as might be expected
a8 much of the material passed through the perwvious portion of the bresk-
weter into the inlet end the pond., West of the acoretion area e
Matunuck Point, the shore line and offshore depth contours receded 500
feet or more. In 1950 the inshore portion of the hreakwater wes mede
impermeable by addition of sand tight core, Little change in the beech
was obeerved since that date., The survey of 1956 showed edditional
genersl receszsion of the shore line between Metunuek Point snd Point
Judith Harbor, ranging frem ebout 15 to LO feet.
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15. A slight mi mtion westwa.rd ig indiceted at Weekapaug Inlet
by camparisen of the 1839 end 1946 surveys. Fram 1909 to 1946 there
was o generel reocession of the shore line from Weekapeug Imlet to
Watch Hill, Since 1946 there wes general recession west of Weekampeung
Inlet to sbout profile 1 and slight accrebtion westward therefrom to
Wetoh Hill., Acoretion eccurred immedietely west of Weekapaug west
jetty. Recession ogourred thence to e peint sbout 1,000 feet west,
the maxirmum smounting to sbout 90 feet. The propesed town escquisitiom
area alse experienced oonsidaro.'ble recession, ranging up to ebout 70
feet.

16, Existing Structures, = The principal structures affeoting
shore processes in the study area are the breskwaters at Point Judith
Harber and the jetties at Weekepaug Iniet, The breekwaters at Point
Judith were built from 1891 to 191l and additicnal work to make the
inshore portion of the west breakwater impervious wes perfeormed in
1950, The Weekapaug Inlet east and west jetties were built eboutb
1900 and 195, respectively. In beth cases the strucgtures are of
stone-mound construction end sre in good condition. There are & con~
crote sea wall and stone revetment ut Wabeh Hill as well as short:
aec‘blms of sonorete see well in front of properties in the Misquamieut
Beaoh sres. The Point Judith breskwaters caused marked acoretion for a
short, distence westward, end the Weekapaug Inlet west jetty eaused minor
accretmn on its west side.

17  Profiles. = At Matunuck- Bsach the foreshore slopes are rela~
tively steep ranging from sbout 1 on 9 40 1 on 13 sbove meemn sea level.
Below mesn ses level to the beginning of the flatter offshore bobtbem
they range from ebout 1 on 17 to 1 on 27, exeept 2t profile 4 where
the slepe ig sbout 1 on 100 over the bar of cobbles and boulders front-
ing Metunuck Poimt. In Westerly the slopes very mere widely. Aleng
the part of the beach above mean ses. level the slepes ars sbout as
follews: between profiles 5 and 8 frem I on 20 to 1 on [j0; between
profiles 9 and 1, frem 1 on 8 te 1 on 153 and, et profiles 15 and 17,
sbout 1 on 25, The slepes of portion of the prefiles from about meen
sea level to the beginning of the flatter offshore bottum generally
range from sbout 1 on 25 to 1 on 45. Fer detailed infermation see
Appendix B end Plates 5 end 6.

18, Volwmetris Accretion and Frosion. - Surveys were not in
sufficient debail te acouyrabely debermine accretion at Point Judith
west breakwater end at Weekapaug west jetty. Computed quantities of
erosion or accretion between profiles and amount of recessiocn at each
profile ocourring between I9L6 snd 1956 ere shown belews




Profile Recession of Distanoce

No. Meen High Weter Lins Between Profiles Volume
(Toos) {eublc yards)
1l Lo
1,52 115,000
2 20
1,407 14,000
3 15
| 1,135 136,000
L 15
Totel ‘ 1,363 395,000
5 50 -
3,400 1y, 000
6 Lo
1,510 56,000
T 20 o
‘ 1,590 1,000
8 20
1,410 *15,000
g Lo -
1,400 *11y,000
10 30 S
| 705 | 0
11 20
LL10 5,000
12 50
1,430 L6,000
13 30
2,720 78,000
4 25 - 2
2,720 12,000
15 0
3,900 0
16 30

Total 21,995 325,000

* figures indicate accretion



III. MLYS'IS OF THE PROBLEM

19. Shore Precesaeso = The supply of new material to the shore
from Point Judith Herbor to Watch Hill has been reduced es glecial
till headlanda are prote@ted by structures or boulders snd cobbles
remaining from former erosmion. Present supply comes largely from
ergsion of adjacent beaches, In the prier report it wes concluded
thet the breskwaters at Point Judith sheltered the Jerusslem -
¥atunuck Peint area from southeesterly waves and thet the accretion
west of the west breakwater indicated a predominantly eastward 1it-
toral drift in this ares. Although no important additionsl mocretion
at the breskwater since 1946 has been cbserved in spite of work in
1950 to make thet structure sand tight, swailable evidence still sup-
porte the conclusion es to the eastward directiom of litteral drift at
Matunuck Beache Apparently lack of a sufficient supply of meteriel
frem the west results in erosion of Matunuck Beach by waves approeching
from the west,

20. In the prior repert, ne conclusive evidence was avelleble as
to direoction of littoral drift on the shore fram Weekapaug Inlet to
Watch Hill., The indiscation of a predeaminent westward drift by predami-
nence of easterly swells is supported by the greater energy of waves
froam the east and southeas® as determined from omnpu‘bed wave statistics.
The greater shore recession end volumetric losses in the eastern than
in the western portion of this reach confirm the indication of a pre=-
deminant westward littorsl drift, However, the acoretion fillet im-
mediately wost of the Weekapaug west jetty indicates that reversals in
trensport direction cccur and it seems likely that the net tresnsport in
either direction is relatively amall,

21, During the 10-ysar period frem IGLS to 1956, the everage
ennual legses or deficiency in supply at Matumuck Beach emownted to
about 40,000 cubic yards, of whick ebout 32,000 cubic yards occurred
within the State~owned shore, During the same peried the everage ean-
nual lesses from Weekapaug Inlet to Watch Hill were 32,500 cubioc yards,
of which about 1,000 cubic yards wers from the shore which the Town of
Westerly plans to acquire. At Misquemiocut Beach there appears to be e
significant loss by deflation. Due to coarseness of existing materiasl
above mean high water st Matumick Beach it iz considered that deflation
is o minor item at that locatiom. At both problem areas it is probable
that significent volumes of sand have bheen moved lendward ecross the
barrier beaches onto the marshes or into the ponds during hurricenes.
If no remedial meesures are undertaken it appears that eroaion will
continue end im both srees the barrier beaches may be breached in the
fubure.

22, Methods of Correcting Problem Conditions. = At both
Mstunuck Beach and Misguemicut Beach the problem stems from the fact
that insufficient material embers the areas to replace lesses. Since
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beeches are of prime importance the problem may be resolved only by
providing materisl to artificially replace losszeg. This may be so-
semplished either by stockpiling suiteble sand for netural distribution
or by direect placement sleng the beach. In the two areas considered
herein smaller lesses will result by direct placement of the send. AL
Matunuck Beach erosion lesses are large end there appears to be signifi-
cant easberly predeminance in the direction of littoral transport there-
fore the use of groins must be considered. At Misguemiocut Beach the
losses are small snd the direction of transport is wariable with possible
significant offshore movement tending to cause flatter offshore slepes.
As groins asre not effective in reducing offshore losses smd the along-
shore losses are relatively low in this area, further consideration of
groins is not necessery. Sand fences may be used to effect at least
partial control of deflation of £ill end existing beach materials.

23, Design Criteris., - Proposed protective measures are designed
4o provide protection ageinst ordinary storms of comparatively frequent
oceurrence (et least ence each yea.r)o They are not intended to preovide
complete protection to waterfront structures in event of g hurricene or
exceptional storms of infrequent ocourrence, although even under these
conditions some protecticn will be afforded. Specific deaign criteria
used for pretective works are ss follewss

e. Design Tide. The design tide is the maximm elove~
tion which ocours at least once emch year. Tide records at Newport
indicate that stages in excess of 2.5 feet above the plane of mean high
wator ocour sbout once each yesr.

b, Groins. The horizontal shore section should ordi-
narily have a top elevetion net lower than the general height of berms
of existing beaches =and a length equal to the berm width of the antieci-
pated beach. In the study area, the top elevatien should be approxi-
mately 5 feet above the plane of mean high water. Barrier groins which
are intended to completely bleck passage of litteral drift or te reduce
it congiderably should be higher them the mnticipated beach berm., Alse
in the case of stone groins it is desireble to have the top elewtion
sbout 1 foot higher because of the spaces between cover stones. The
intermediate slopsd sectiom should not be steeper than the slepe of the
existing foreshore, end should approximetely equal the anticipated
beach slops. The top olewvation of the ouber section should generally
not be lower theamn 1 feol ebove the planes of mean low water. For stome
construction, the minimm height of groins should be 3 feet. Groins
should be sand tight and firmly anchored at their shore ends to prevent
flanking. Groin lengths are generally determined by the shape of the
fil1let and required width at the updrift end of the space between
groins. Stone sizes and side slopes for groins are camputed using the
Iribarren methed as described in Technical Report No. ly of the Beach
Erosion Board entitled "Shere Proteoction Planning and Design." The
design wave used is the maximm wave that cen approsch, without breaking,



in the depth of water at the groin if the fetch is not e limiting factor.
Throughout the study area, sush meximum waves can be generated with the
available fetch., Blankets of spalls or crushed stone ere used tmder stone
groins or Jetties to minimize se'btlannan*b due Yo scour.

‘c. Sand Fills. Berm elevations ef prepesed fills are
based on these of existing bpeach berms, The minimm width of fills is
beged on widths found to afford protection in the area. Camputed velumes
of fills sre based on slepes similer to existing slepes but fills can be
placsed initially to a steeper slepe and permitted to teke a natural slope
under weve action. Based on these criteria berm elewbions are approxi-
mately 5 feet above mean high water and beach widths above mean high water
are spproximestely 150 feet with slepes of 1 on 15 to 1 on 20, Suitable
sand for beach £ills would have size end gredetion characteristics similer
to those of the sand components of the existing material om beaches. The
annual replenishment quantity is estimeted to be sbout 32,000 oubic yards
at Motunuck end 14,000 cubic yards at Misquemicut if ne retaining struce
tures are previded. It iz estimated thet the use of greins st Matumuck
Beach would reduce losses by at least 25 per cent, resulting in en ennunl
replenishment quantity of ebout 2,000 cubic yardso For the purpese ef
detailed design of beach fills, the investigetions of materials on the
beachea end in propesed borrew erees given in ‘this repert must be sup-
plemented when plans and specifications are being prepared.

IV, PLANS OF IMPROVEMENT

2ly. Gemeral., - The purpose of the study is to determine the
most suiteble methods of restoring snd stabilizing shores et Matunuck
snd Misquamicut Beaches as required in comnection with the development
of public beaches., This report therefore develeps plans for protection
of ‘the 3,8%0 feet of State~owned besch at Matunuck and the 3,250 feet of
Misquamicut Beach to be acquired by the To‘vm of Weasterly, Details of
design are given in Appendix D. : o

25. Ibtunuck Beech. = The basic plan for restoration end stabili-
zation of this beach comprises direct placement of suitable send alomg
the shore to form e beach generslly 150 feet wide at mean high water
fronting Sucgotesh Road and the lew dumes west thereof, and sand fences
to promete dunme formetion. An alternative plan providing for. e system of
eight groins to reduce lesses of beach material, in addition to the beach
£i11, is alse considered. 7The groins would each be ebout 260 feet lenge
Considerat:.on was given to the suggestion that long jetties .incidentally
useful ss fishing piers be provided to compartment the beech. Such
structures would be much more expensive and much more sand fill wrmld be
required with two jetties to provide desired protection., No further con-
sideration of such structurss for shore protection is desirable., Stebili-
zation of the beach would be effected by periodic nourishment. Without
groins the estimated nourishment requirement is 32,000 cubic yards of sand
ennuslly. With groins the estimated smmual roquiremont is 23,000 cvbic
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yards. Dredging experience in Point Judith Pond end its entreance chamel
indicates that suiteble sand for initisl £ill and subsequent nourisiment
may be obtained from Point Judith Pend within practicable distance for
placement by pipeline dredge.

26, Misquemiout Besch. = ' The plan of restoration emd stabilization
of this shore comprises direct placememt of suitable sand to form a pro-
tective beach generally 150 feet wide at mean high water in front of the
existing small dune and sand fences to promote dune formation and reduce
deflation from the beach. Stebilization of the beach would be effected
by periedic nourishment. The estimated nourishment requirement is 14,000
cubio yards of sand exmuelly., Suiteble sand for the beach fill msy be
obtained from Winnapaug Pond direcbly behind the beach end placed by
pipeline dredge@

27. The foregoing plens of restoration smd protection for
Motunuck snd Misquemicut Beaches would mot eliminate damapge from une

~usual storms or hurricsyes. However, they would be an integrel part

of higher protection, since it would be necessary to stebilize the
shoreline if further protection were to be provided, The State of

Rhode Island should censider effects of unususl storms and design beach
facilities to minimize or eliminate the possibility of severe dsmage.
Permanent structures should be eleveted, with decking net lower then

15 feet sbove mean sea level to allew surges to pass beneath with
minimum demege, and that es much as possible of the equipment be perteble
go that it may be moved to a safe location in times of severs storms and

- harricenes, At Misquamjicut Beach during winter amd fall memths send is

blown from the beach end dunes and deposited om Atlantic Avenue. In the
past it hes apparently been the practice to remeve the sand snd place it
in locations other than on the beach. In all cages this sand should be
replaced on the beach to minimize nourishment requirementa from other
soureem

v, EGONOMIG AI‘IALYSIS :

28. General., - The econemic amlyses pregented herein for the two
aress +to be deveioped as public beaches by the State of Rhode Island and
the Town of Westérly. The caloulations of benefits assume that the Town
of Westerly will acquire ownership of the Misquamiocut Beach ares and will
provide the required fascilities to realize the estimsted peak attendance.
It is also assumed tlat the State will provide the planned fa.c:.li'l::i.es at
Matunuck Beach to reallze the estimnted peaIc attendance.

Ve Est:una-bed First Costa. = De'ba.iled 'breakdown of costs are given
in AppendiX ¥, Uiven beLow Tor the ‘two projects are estimated first
costs including engineering, design, supervision end edministratien.
These costs are based on the October 195'7 price level.
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R 13/57
Egtimated First Costs '

Matunuck Beach

8. Beach restoration and send femoces $144,000

be Beach restorstion, send fonces

and eight stone groins $28%,000

Misquamicut Beach

a. Beach restoration end sand fences $148,000

30, In addition to restoring adequate protective and recreational
beaches, local interests propose to- pronde at their own expense bath-
houses, parking areas end similar dppirtenent items to facilitete recrea-
tional use. Such fecilities ere required for realizetion of the maximum
recreational benefits from the beach developments. Based on costs of
similar feolilities at other public beaches, it is estimated that the State
and Town, respectively will expemd ebout $250,000 for Mstumuck Beach amd
$200,000 for Misquemiocut Beach in additiom to their shares of costs of
beach restoration., These costs are imcluded im first costs to dotermime
the ecomomic justificatiom of proposed plams.

31, Amual Cherges. «~ Imterest =md amortizetiom charges have been
computed wusing en imterest rate of 2,5 per cemt om 21l funds. A& useful
life of project of 50 years has been sssumed im determining amortizetion
cherges, These annual charges imolude imterest emd emortization om the
first costs of the beach facilities, bubt maintensnce and operatiom of the
fecilities are mot imcluded sinmce it is comsidered that fees charged for
parking end bethhouse use will cover these cherges. Estimated annuel
charges are given below: '

Mabumuole Misquamiout
Without With
Groins Grolns
Interest $10,400 $17,300 ' $ 8,500
Amortization 4,200 5,500 3,500
Maintenance 200 1,200 200
Periodic Nourishment Li5,000 3l,000 6,000
Total $59,800 §5h,000 $18,200

2324 . Estimated Bemefits. -~ The estimated bemefiis imclude direct
da.mages prevented and recreatiomsl bemefits. It is congidered that
development of appurtenant facilities must be acccmplished in order that
the estimated recreational bemefits will result, Pesk day beach attend-
ance of 18,000 has been estimeted for Matwmuck emd 1%,000 for Misquamicub.
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R 11/57
Total attendence is oemputed from a'bteuda.noe distribution curves de-

veloped from deily attenmdsmoe records at Rooky Neck Stete Beach im East

Lyme, Connecticut for Matunuok Beach and frem records of Esstern Peint
Beach, Groten, Ommneotiout for Misquamicut Besch. A list of evaluated
benefits follows and more detailed information may be found in Appendix E.

Direct Damages Recreational Total
Project Prevented . Benefits Benefits
Matunuck $3,400 $71,600 $75,000
Miggquaniout 34,500 _ $83,700 $88,200

33 Jus'bifiowbim. -~ The estimated emnusl benefits end costs and
the resulting ratios of benefits to costs are swumarized belows:

Estimated Egtimeted Ratio oi‘

Preoject ' Annual Benefits Amual Costs Benefits to Costs
Mptunuek o . : _
Without groins $75,000 $59,800 1:’.3;
With groins $75,000 $5l,,000 1
M1 squami out $88,200 © $18,200 L8

3l Alleoation.of Costs. - Publio lew 826, 84th Congress esteb-
lished & poliey of Federel alid in ‘the restoration and proteotion of shores
of the United States, 1ts territories and possessiens. The meximim Federal
share of the oeste is ome-third of the flrst ocost.of construction end applies
in the case of publicly owned shores. The sheres invelved will be eligible
for maxjmum Federal aid of one-third of the first cest ef the beach restora-~
tion providing thet the Sbate of Rhode Island cempletes its plan of dewelep~
ment of Mebunuck Beach and that the Tewn of Westerly campletes its plan of
ecquisitien and develepment ef Misquamiocut Beach.

35, Publio law 826 alse prevides that periedio nourishment mey be
oensldered constructien eligible for Federal aid when it is the most sult-
able and ecenomiocsl remedial measures In the cese of Misquemiout Bemch, it
is oonsidered that periedic neurishment is the meat suitable and escencmical
method and thus is eligible for Federal partioipatien. In the ocase of
¥atwuok Beach, it is cemsidered thet groins are required to reduce the
rate of less; therefore periedic nouristment is net the mest suitable end
ecenomio method and the reduced replenisiment requirements of the project
including groine are considered maintenenoce rather than censtruction
eligible for Federal aid. The initial authorization ef Federal aid te
periedic nourisiment of Misquemiout Beach sheuld be limited to 2 peried
of 10 years to permit re~eveluatien of benefits, metheds and techniques.

36. The estimated allecatiens of ocost ef besch resteratien and
stabilization are as felleows:
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First Cost Periodic i :
Federal Nen-Federal Total Federal Non-Faderal Total

Mebmuck :
Without groins $s/,,700  $109,300  $164,000 $15,000 $30,000 3%5 ,000
With proins $94,,300  $188,700  $283,000 - $3ly,000

M5 squamicut $h6,000  § 92,000  $138,000 § 2,000 § 1,000 # 6,000

- 37. Coordinetion with Other Agencies. = Closs coordinatiom hes been
maintained throughout the study with ‘the Divisiom of Harbors and Rivers,
‘Rhode Island Depertment of Public Works, the cooperating sagensy. Loecal
people heve been comtacted and problems were discussed during inspections
of the area, The cooperating agency concurs in the findings and recom-
mendations contained in this report. It considers the report setisfactory
snd that the proposed plens of protection end improvement are desirsble
and necessary. Local interests should be required to:

2. Assure maintenenve and psrioedic nourishment of the
protectlve and Imprevement meesures during their useful life as may be
reguired to serve their intended purpose;

b. Provide appurtenent fac:-.lities to the extent that ant:.c:.-r
pated reorea‘blonal benefits mll be realized;

¢. Provide, at their own expense, all necessary lands, eese-
ments end rights—ofeway;

ds, Assurs that water pollution thet would end.anger Ehe
_ heal‘bh of baethers will not be permlt‘tad;

' e. Assure combtinued public ownership of the shores and
their administration for public use during the economic life of the
pro;;ec'bs,

£, Obtain approvel of the Chief of Engineers prior to com=
mencement of work on a project of deteiled plens, spee:.fma‘blons and arrenge-
ments for prosecuting the work on thet projecte.

VI. CONCLUSIONS AI\]D RECOMMENDATIONS

38'. Conclusiongs = The Division Engineer concludes that the follow-
ing are practicaple plens for protection and impro?emen’b of Matunuck end
Mlsquamiout Besches.

a. Metunuck Bea.che ~ Widening sbout 3,830 feet of heach

generally to a T50-Toot widbh by direct placement of about 90,000 cubic
yards of suitable sand f£ill, construction of eight stone groins, each
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sbout 260 feet in length and jnstellation of sand fencess periodic
nouriskment by placement of suitable sand a.t an estimated rate of
24,000 cubic yards ennually.

b, Misquamicut Beech. ~ Widening sbout 3,250 feet
of beach generally To e 150=foot width by direct plecement of about
80,000 cubiec yards of suiteble send fill and installation of send

fancas; reriodic nourishment by placement of suitedble sand at an
estimated rate of 4,000 ewbic yards annually,

_ 39, The projects are economically justified by evaluated public
benefits. These benefits warrent meximum one-third participation by
the United States in the first cost of construction in accordance with
the provisions of Public Lew 826, 8th Congress, providing suitable ap~

purtenant facilities are provided to extent that the benefits mey be
realized. It is advisable for the United States to adopt projects
authorizing Federal participation to the extent of one~third the first
costs of projects for Matunuck Beach and Misquemicut Beach, snd of
periodic nourishment costs for Misgquamicut Beach.

0. Recommendationse. = The Division Engineer recemmends that the
United States adopt projecits for Matunuck Besch end Misquamicut Beach,
Rhode Islend, suthorizing Federal participation by comtribution ef
Federal funds in amount equal to one-~thixdthe first ceosts of the follew-
ing plens generally as showm on Pls:te ils

a. Metunuck Beach. = Widening about 39830 feet of
beach generally to B 150=fo0% width by direct placement of ebout 90,000
cubic yards of suiteble sand fill, comstruction of eight stome groins,
ench about 260 feet in length end installetion of sand fences.

- bo Misquamicut Beach., = Widening about 3,250 feet of
beach gemerally to & I%—?oa? width by direct placement of sbout 80,000
cubic yerds of suitable send £ill, and installation. of send fences.

The Division Engineer further recommends Federal participstion %o the
axtent of one~third of the costs of periedie nourishment of the Miz-
quanmicut Beach project for a perioed of 10 yesrs from the ysar of c¢omple-
tion of the initiaml construction.

L1, The recommended Federal participstion is subject to the condi-
tions that lecal interests wills

R, Assure maintenance and periedic nourishment ef the
protective and Tmprovemerit messures during their useful life as may be
required to serve their intended purpose.

be Provide suitable appurtenant facilities to the extent
necessary for realizetion of evaluated benefits:
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6. Provide at their oxpense, all necessary lends,
oagements end rTghts-of—wayg .

de Assure thet water pellution that would endanger the
health of bathers will not be permitted;

9o Assure aocquisition of shore at Misquemicut Beach by
a public agency sand continued public ewnership of the shores and their
administration fer public use during the ecenomic life of the projects;

fo Cbtain eppreovel of the Chief of Engineers prier to
commencement of work on s preject, detail plans, specifications and
arrangements for presecubting the work on that preject.

L2, The estimated smounts of Federal participation in the first
cogts of the preojects, in accordence with the foregeing recommendations,
are $94,300 for Matwnuck Beach and $16,000 for Misguamicut Beach, end
the estimsted smount of Federal participation in periodic nour:.sMen'b
costs for Misquamiocut Beach is $2,000 ammually.

ALDEN XK. SIBLEY
Brigadier General, U. S, Army
Division Engineer
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APPENDIX A

 GEOLOGY

l. Geolezy. -~ The shore of Rhode Island is ene of glacial .
- depesit. A% E?e end of the glacisl epech, the terminel meraine and
other materials which had been deposited by the ice sheet as & mentle .
over the bedrock were partielly submerged, leaving en irreguler shore
line with protruding headlends of glacial material. The present shore
line was formed principally as a result of the action of winds end waves
on this meterial. This action: resulted elong the Rhode Island south
shore in the development of the bay-heed Scerborough Beach, snd of ex-
tensive beaches and dunes on bay mouth bars between the headlands, along
thf?.n tombole formation of Nepatree Beach emd on the sandspit of Sandy

Po te

2o The most prominent feature slong the Rhode Island south coast
is the terminel moraine which trends northeastward from Watch Hill Point -
toward Narragensett Pier. This moreine is a continuetion of the Imner,
or Harbor Hill, moraine of long Islend. It is commonly accepted as
merking the meximm advence of the continental ice sheet during the last
stage of glasistion, It consists chiefly of ten~colered clay containing
meny pebbles and boulders end irregular patches of roughly stratified
send. . The moraine is easily recognized end is a distinet festure along
the coast. Northward the covering of glecial materiels is mere irregular
in distribution and thiclmess.. South of the morasine asre the thin layers -
of the glacial outwesh piain which were deposited by Btresms flowing from
the melting ices This thin covering is compoged of roughly stratified .
sands and gravels with same beds of large cobblesa

3. Behind the beach and dune areas sre partly enolosed selt-water
ponds end marsh areas., The beaches are, in gemersl, fairly steble insofer
as their movement landward toward the marsh and lagoon srea is concermed.
Such movement is governed to a ceriain extent by the further erosion of
the protruding headlands, such as Point Judith; Metunuck, Green Hill,
uonochontaug, Weekapaug, Wetch Hill, and Napatree Points.

L. Point Judith is camposed of sasily erodible till but is pro-»
tected against all but extreme water heights by cobble and boulder paving,
the residue of former erosion. Bebtwsen Black Point and Nerragansett Pier,
granite bedrock outgroppings stabilize the shore lite. Toward tlarrow
River these outereps arse partly of softer sedimentary rocks such as send-
gtone and oonglomerate which ere of the seme age as the grenites but which
erode more easily. The till covaring along this shore is generally thinner
than to the north snd west, snd it is generally less clayey them farther in-
land, It is composed almost wholly of roughly stratified send end gravel
with some cobbles end boulders, Tt is distributed partly in so~celled
frontal moraines which trend generally north~south. They are irregular and
not too distinct end are not to be confused with 'the prominent east-west
trending Harbor Hill moraine,
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5. Matunuck and Green Hill Points are composed of easily eroded
t1ill, but are protected within the nermal renge of wave attack by ocb-
blegs and boulders left from former erosion. Quonochontaug and Weekepeug
Points are composed of the underlying granitic bedrock and of cobbles end
boulders, the residue of former erosion, and are therefore quite resistant
to erosive action., Watch Hill Point is composed of easily eroded till, and
near it are ¢liffs of stratified sand which can be easily eroded when reached
by sborm waves. This area is now largely protected from such erosiom by ex-

tensive works. Napatree Point is also composed of glaciel till and of some
stretified sands which are easily eroded.
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APFENDIX B

DESCRIPTION AND COMPOSITION OF BEACHES

l, (General, « Detailed descriptive date end date on composition
of shore between Point Judith and Matunuck Point end betwoen Weekepauvg
Inlet and Watch Hill Point were obtained from field inspsction, field
surveys, ground snd seriel photographs, tepegraphic maps end coast
charts end from discussion with end inmformatien furnished by officisls
of the State of Rhode Island and the towns invelvede The area wes
inspected on August 27 and 28, 1957. The merial pheteogrephs which
wore used were flown by the Air Force in December 1956, Prefiles are
shown on Plates 5~6. '

 2s Profiles., = Soventeen profiles were made, four aleng
Metunuok Beech (profiles 1 through 4 ), snd thirteer elopg Misquemiout
Beach (5 through 17). Beach slopes above high water renged gemerally
between 1 on 10 to 1 on 25 snd the fiatter slopes below high water
ranged generslly from sbout 1 on 25 to 1 on 35. Table B-1 shows beach
slepes at each profile. The locations of the profiles are shown on
Plates 2. ‘

3o Beach Samples, = Ssmples of beach material were teken-at
the beach ﬁfrﬁ?ﬁ%ﬁe elevation and the 6, 12, 18, 2} end 30-foot
depths along profiles 2, 3, 7, 9, 11 and 13, and in Potbter, Winnepeug
and Masheug Ponds, Table B-2 shows the median diemeter and the grade-
tion in grain size of each sample. The anelysis indicates thet gener-
elly the send at mid-tide end above is fine while below mid~tide the
sand falls generally in the medium classificetion. Seme gravel is -
generally found in the samples teken below the mid-tide elewstion.

The locatioms of the sempling ere shown on Plates 2-l4,
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Toble B-1 = Beach Slopes

Profile No, ! Elevation: Feet ¢ Slope t Elevation: Feet ' Slope
' " above MSL v . ¥ above MSL '
L R j f , ¥ i
1 * 6 to 2 * loml 2 to =5 t 1en 27
g t v L
2 ot 8 to2 ¢ iz ¢ to =13 4 19
’ * ' ?
3 ' 8 to1l g 9 ' 1 %o ~l0 ? 17
' ' ' v
H * 8 tol ' 13 ¢ 1 to - K] 100
E t 1] & ?
5 ' 8 toly ' o0 ¢ L to -8 ' 36
' v ¢ ¢ ¢
6 J 8.5 to 5 v 30 ¥ 5 to =9 ' 17
. ] ® SR | ?
7 v 905 to 605 ¥ b.O ¢ 6&5 to =8 t 25
t ¢ ] ?
8 ' 6 te2 v 25 ¢+ 2 to 6,5 ! L5
D [} % " v
9 ' 5 4o -l ¥ U t =1 to a7 ' 57
. ? ? ['4 . L
10 ' To5 to 1 ¢ 15 ¢ 1 to =8.5 ' )
i ? ¢ v ?
ki ' 10 tol t 8 2  to -8 ' 25
’ ¢ ? t [
12 ¢ - ' - ° 7 o =7 ¢ 29
! ¢ $ t . ¢
13 5,5 %0 1 ¢ 11 ¢t 1 to =8 J 32
¢ t # ’
iy ' 6 to =1 ¢ 10 * =1  to ~T v %5
b [§ i |4
15 t 8 %05 ¢ 26 ¢ 5 %0 =105 ' 11
7 £ P ?
L7* t - f » § =2 %o =10 ' 25
L L H i

* Toe of revetment fronting sea wall sbout elevation «2 feet
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TABLE B-2 ANALYSIS OF SAND SAMPLES

Per cent Per cent

Par .cent Per cent
| Tlemtiom Diemster iOTeomE OUBD0 B0t Bl
Locatien in feet in mm . mm © m i - g
Profile 2 Berm 0.25 al; 16 — v
Mid tide 0.27 88 12 - -
=6 19 2. 50 ik 3l
=12 1.3 [ 52 7 35
-18 0063 2l 62 10 b
-2l 0,85 7 62 31 —
=30 1.16 1 Lk 15 s ho
Profile 3 Berm 0,42 26 & ~— -—
| Mid tide 3.2 16 21 32 31
-6 1.6 - 57 18 25
=12 1.2 1 66 11 22
=18 0,89 - 67 11 22
2l 7.9 - 18 13 69
-30 2.8 1 L3 18. 38
Profile 7 Berm 0.2% 80 18 2 e
Mid tide 0420 89 8 3 -
-6 945 - 13 15 72
=12 0.52 7 93 e -
-18 0,55 13 87 - -
wlly 1.6 55 5 20 20
=30 1.6 55 8 17 20
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Tor oont

Buly

Peor cent Per cent Per cent
. Medien Fine Send Med, Sand Cea. Send Gravel over

Elevetiom Diemeter JO74-0.42 0.42.2,0  2.,0-4.7 L7

Iocation in feet im mm mm m m mn
Profile 9 Berm 0.25‘ 85 15 o —
Mid tide 023 65 30 5 -

<6 Ly 1 38 U L7

~12 0475 6 55 30 9

~18 1.2 1 76 6 17

-2l 27 10 35 12 L3

=30 0,51 7 87 6 -

Frofile 11  Berm 0,28 76 2, - -
Mid tide 0.2l 88 12 - -

-6 CaT3 19 L5 L 32

=12 642 3 Lo L 53

=18 9.8 1 10 13 (

-2h 245 -— L6 21 23

-30 1.1 2 55 5 38

Profile 13 Bern 0.1 55 L5 - -
Y 0477 13 és 3 19

-6 203 - L6 27 27

-12 745 - 13 20 67

-18 601 -— 3L 9 57

-2 0,87 8 58 L 30

=30 0.86 3 70 3 o

' Petter Pend #1 0,15 100 - - —
#2 0617 ol 6 = -



. :Ferf'm-b

Per cent .

~.Per cemt Per cent
Mediern  Fime Sand - Med. Send Cea. Sand - Gravel over
Elevation Diemeter <O7h~0.12 0.42-2,0  2.0-h47 L7
Location in feet in mm mm 0 mm  onm P
Potter Pemd #3 0,22 20 10 - -
#Ll- 00]1.]. 100 htnd Ll . —
#5 0,14 92 8 — -
Winnspaug
Pond Inlet 0.2% 82 16 2 -
# 0.19 ol 6 - -
#5 0627 87 13 e -
#7 0645 35 5 é -
Maschaug
Pend 0.18 o8 2 - ——a
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i« Detailed Descriptiem. = Detailed descriptiom of the shore is
given below im tabular forme. pPesoription is in short segments of shore
proceeding from east to west. Elewabtioms are referred to the plane of
mean ses leve, 1329 datum, wunless etherwise specified.

A, Tomm of Narragenseti

(1) I —— Beach (East)

a. Lecétion: Point Judith west breskwater to State
beach.

b. Shore length: Approximately 1,500 feet.

¢. Beach Width ebove HW: About 125 feet at break-
water to sbout 75 feet ot west end.

d. Ownerships 100 feet of Town beach, remainder
private. ,

e, Beach Uses Public and residential bathing.

fo Public Facilitiess State lifeguard at Town beach.

g Compositiom of Shore: . Fine send seeward of berm
and fine sand mixed with™ Goarss lsndwerd ITOm berm.

he Protective Structures: Federel stone breskwater
at east limit 1,950 feet long, Top elevation of 10 feet above MIW, top
width 15 feet, side slopes of 1 on 1 at harbor side end 1 on 2 at seawerd
side,

i, Cheracter of Develepment: Town beach at east end
then summer residences, '

(2) Matunuck Beech (State)

s. Locations West from reach (1).

b. Shore Lengths Appfoximately 885 feet.
c¢. Beach Width ebove HW: tbout 90 to 100 feet.

d. Ownerships State of Rhodé Island.
@. Beach Use: Public bathing beach.

£, Public Facilitiess Lifeguards, picnic tebles and

trasgh cortainers.
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g Com_pesitien of Shore: Fine send below HW becoming
mixed with gravel et west end, Fine sand mixed with coarse send sbove HW,

h. Protective Structures: Nonme

i. Chareocter of Devalerment:s Relatively undeveleped

bathing beach.

Be Town of South Kitigstom.

(1) Matunuock Beach (West).

go Location: Town line to cottages east of Matunuck
Point.

be Shere length: Approximately 2,950 feet.

6. Beach Width ab'bv'e HW: - Generally 75 to 100 i‘ee‘b
" width, extreme narrowing et west end. :

d. Ownership: State of Rhode Island.
9. Beach Uses - Bathing.

f+ PFPublic Facilitiess None

ge Compoesition of Shore- Fine pand with some gravel
at about center of reach where there is gemerally gravel with some fine
send. Shingle above HW throughout.

h. Protective Structures: None

i+ Character of Develepment: None

(2) Matunuck Pointe.

as Location: Esst side of point

b. Shore Length: Approximately 1,250 feet

6o Beach Width ebove HW: O to 5 feet.

d. Omnership: Private
6o DBeach Use: Fishing, some bathing at west

fe Public Facilities: None

Composition of Shores Cobble exocept westerly 300
feet which is sand wi'l:h shingle. ohingle bar, 200-300 feet long protrud-

ing at west end and boulder bar extemding out a.bou'l:. 100 feet eboutb 300
feet eoast of west end.
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he DProtective Structures: Nome

i. Character of Develepment: Summer cotteges.

(3) Matunuck Point (West)

8. Location: West from point

b Shore length: Approximately 1,000 feet.
oe Beach Width sbove HW: 5 to 50 faet.

d. Ownership: Private
e. Beach Uses Fishing, some bathing at west end.

fo Public Facilities: None

g Composition of Shores Coarse sand behind cobble
and boulder bar. Very steep beach slepes.

h. Protective Structures:; None

ie Charscter of Development: Summer cottages.

Co Town of Westerly.

(1) Weekapeug Inlet.

8. Location: Weét from inlet.

b. Shore Length: Approximately 2,400 feet.

c. Beach Width above HW¥: About 200 feet at jetty
deoreasing to sbout 35 feet at west.

d. Ownerships 100 feet public at jetty,then private.
e. Beach Use: Bathinge

f. Public Facilities:; Iifeguard, trash disposal

g» Composition of Shores Fine sand, 10 to 20-foob

dunes behind beache

he Proteetive S'bruotures: Rubble mound jetty at
onst end protewbmg inlets: :

i, Character of Development: Commerciel parking lot
et onst, expensive to medium summer regidences thereon.
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{2) Misqusmicut Beach,

6o Location: West from reach {1).

be length of Shores Approximately 3,800 feet,

¢ Beach Width ebove HW: 35 to 100 feet fromting

dunes,
d. Ownerahigs Private
©. DBeach Use: Residential bathing.

fo Public Facilities: None

g. Composition of Shore: Fine sand.

h. Protestive Structuress Scattered stene revetments
in front of dunes nlong narrower parts of besch near easterly end., Short
lengths of sand fence scattered along reach.

i, Character of Development: Summer residences.

(3) Misquemiout Beach.

a. Location: West from reasch (2).
bo Shore Length: Appreximetely 1,800 feet.

Ge Beach Width sbove HW: Generally sbout L5 feet,

do Ownership: LL5 feet Town owned et west limit,
renginder private. -

8. Beech Use: Bathing.

f, Public Fecilities: Cloesets Por clothing change,
trash disposal, first aid f&eili’cies end perking area for reaidents only
at town beach. No facilitiss in remsinder of reach,

go Composition of Shore: Fine sand,

he Protective Strucbures: Artificial sand dune along

town beach,

i, Cheracter of Develepment: Bathing beach and summer
residences. o
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(4) Misquamicut Beach.

a. location: West fran reach (3).

b. Shore Length: Approximately 1,400 feet.

¢. Beach Width above HW: L5 to 50 feet fronting

artifioisl d:unes.
de Ownershig: Private
e. Beach Use: Bathing beaches,

fo FPublic Fecilities: Priwtely owned piblic fee
beaches with bathhouses, perking, eating and eother commerciasl facilities.

Se Cmnposi’ﬁion of Shors: Fine sand.

h. Protective Structures: Scalttered low sea walls
st commercial beaches,

i. Cheracter of Development: Commercisl

{5) Misquamicut Beach (Proposed Teking).
a. locations West from reach ().
b. Shore Length: Appreximately 3,250 feet
¢. Beach Width ebove HW: 150 feet at east to about

80 feet at west. Beach made wider by meking artificial dunes shoreward
of dune line farther east, )

ds Ownership: Private - State and Town plan teo
purchase under authority o ode Islend Shore Development Act of 1956,

&, Beach Use: Bathing where used.

fo Public Facilities: None

go Composition of Shore: Fine Sand

hs Protective Structures: HNone

i. Character of Development: Undeveloped (swept clean
by 1955 hurricene). '
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{6) Misquamicut Beach.

8. Location: West from reach (5).
Shefe Leﬁhs Aprroximately 3,800 feet
6o Beach Width above HW: About 80 feet at east

gradually decressing te about 50 Ieet aboub 300 feet froam west end then
deoreaging to zere et west end. ‘ ‘

de Ownershig ¢ Priwte

e, Beech Uses Regidentisl end privete beach club
bathing, ‘

f. Public Facilities: None (privete facilities

existing).

g. Composition ef Shores Fine sand, at west end
- mixed with oohble end shingle, :

he Pretective Structures: Stone revetment front-
ing two houses built on Toreshore of beaocn with stone groin about 50
feet long abou‘b 300 feet from west end of reaoho

i, Cheracter of Developments Beach clubs et east
and summer rezidences at west end. Nore cheaply constructed cottages
behind fronting houses st west ends

(7) Misqusmicut Beach.

a. Locetion: West from reach (6).
b. Shore Lengbth: Approximately 5,100 feet

6. Beach Width ebove HWs © to 200 feet

d. Owneréhips Private
Qe Baa'oh'Uses None

£, Public Facilities: - None

_ gs Composition of Shore: Fine sand to beach berm
then shingle lendwsrd to pond.

3
he Protective Strucburess None

i. Character of Development: Undevelopédo Appar—~
ently hurricane destroyed sll cottages.
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(8) East of Watoch Hill Point.

Be
be
Co
d.
8.

fo

go
gbove HW near sest end.

h.
fence and scattered sma

i
estates and one hotel.

(9) East

Location: West of reech (7).

Shore Lengths About 5,700 feet.

Beach Width ebove HW: Generally 200 to 300 feet.

Ownerahigs Private
Beach Use; Residential end hotel bathing.

Public Facilities: None

Composition of Shores Fine sand. Scme gravel

Protective Structuress Short reaches of send
1T revetments fronting houses.

Character of Development: Generally lerge

of Watoch Hill Point

8o
b
Gs
do
O
fo
8o
he
concrete ses wall with

about elewvation O feet

i,
at end of eroded morain

Locations Adjacent to Watch Hill Point.
Shore length: About 670 feet.

Beach Width ebove HWs 5 feebt to O,

Ownership: Private
Beach Use: Residential

Public Facilities: None

Cangositi‘on' of Shore:; Fine sand below revetment.

Protective Structures: Approximately 400 feet of
stone toe protection, Rough stone revetment to
behind sea wall.

Character of Development: Large estates comstructed

8o '
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APPENDIX C

LITTORAL FORCES

1, Tides. = Mean tidal range velues in the genersl area published
by the Coast end Geodetic Survey follow in Table Cwl.

Table C=1 = Tidal Differences and Ranges

Location Differences * Renges in fee;‘b
Time  HW v Mesn Spring
h m

~ Newport, R. I. - - - 345 Lady
Pt. Judith Herbor #0 10 -0.4 0.0 3.1 349
Block Island #0 10 -0.9 0.0 2.6 342
(Great Salt Pond) :
Block Island Harbor 0 ~0.6 0,0 2.9 36
Watch Hill Point #0 35 (h) _ 0 2.

*Referred to Newport, Rhode Island
(h) Difference for high waters only
(1) Difference for low waters only

For the prior report on south shore of Rhode Island (see paragraph 3 of
this report) tidal observetions for one tidel cycle were taken at verious
ponds along the shore in August 1945. The results of these observetions,
adjusted to meen veluses, are shown in Table C-2,
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: Table C~2 ~ Moan Tidal Ranges in Feet
Pond Ocean Inlet Pond

Point Judith 361 340 340
Charlestowmn 2,8 1 0.2
Quonchontaug 207 198 0.2
 Wimnepaug 246 1.5 045

2. Storm Tides. = In beach erosion control studies principal con-
gideration is given to mesn snd spring tides., In Rhode Islend, however,
large damage has occurred due to excessive tides genereted by hurricanes
and other intense storms. Table (-3 contains availsble informetion on
meximum water elevetions induced by storm action.

Teble C-3 = Storm Water Elevations in Feet

Location 1938 195,
Péims Judith - 12,8 12,2
Mebunuck 1z.2 11.9
Charlestom 119 115
Misquamicub 1.8 11,3

Wotch Hill : : oy _ 967

During the northesst storm of Novetnfber 6=T, 1953 it was reported tide
heights along the Rhode Island Coast were generally from 2,5 to li feet
above predicted tides.

3. Study was made of about 7 yoars of tidel obgervationg at Newport
by the United States Coast and Geodekic Survey covering the periods of
Jemuary 1, 1939 to December 31, 1942; July 1, 1943 to December 31, 19L5;
end, Jenuery 1, 1947 to Jume 31, 1947. Newport being ebout 10 miles northe
east of Point Judith, is coneidered to have approximately the same tidal
characteristics as the study area, even though the mean high water tide
elevetion st Point Judith is Oy feet lower end at Watch Hill Point is l-foot
lower. Table C=l} shows the number of occurrences in which tides exceeded
meen high water during the seven year period and the increments of elevation
of exceoedence.

Cm2



Table C=-li = Tides Excesding Mean High Water at Newport, Re I

Fee‘b in Exocess Feot in Excess , ;
of MW , Occurrencesk of MHW , ~ Qeccurrences*

1.0 = 1.9 | oLt 2.9 3
2,0 55 30 3
2.1 Zﬁ 3ol 3
2.2 362 2
203 15 ) 393 2
243 9 Zalt 1
2.5 5 35 1
246 ll. 306 1
267 L 3T 1
2.8 3 308 1

*Number of times inorement of height was exceeded.

The sbove teble, as stated previously, is based on -cbservations of three
periods of time which do not include the hurricames of 1938, 19LL and
Jugust snd September 195l. Therefore it is possible that several higher
elevations have oocurred that do not show in the tebulation. During
hurricane "Carol" of August 195l an elevation of 1l.6 feet was reported,
which is 7.l feet sbove meen high water.

L. TWinds. - TUnited States Weather Bureeu wind records for the
station et Block Islend, Rhode Islend for the period 1921 through 1939
were used in preparing the wind rose showm on Plate 1. The storm wind
diagrem which surrounds the rose was prepared from 10 yesars of record,
1936 through 1945, which includes the hurricenes of 1938 and 194li, The
study area is exposed to woves from sbout west to east-northeast. The
wind rose indicates s preponderance of winds from the southwest. These
winds blowing over feitches of sbout 25 miles of water ir Block Island
Sound ceuse serious wave action along the shore. Winds from the southeast
quedrant, although relatively infrequent, are very severe and act over a
practically unlimited feteh of open sea, causing s meximm of demaging
effect for each individual occurrence.

Be Winds of maximum average velocity ocour from the northwest, or
offshore in the study area, From the direction of meximum duration, the
average snnual velocity of the winds is sbout 16,1 miles per hour. There-
fore the shore is exposed to a significent smoumt of wave action from the
southwest. Characteristics of the winds recorded at Bleck Island during
the period of 1921 through 1939 sre given in Table (=5,
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Teble Cw5 - Wind Data = Block Island, Rhode Islend

Average Anmel Porcent of

Percent of
Direction Velocity, MPH Total Duration ‘Total Movement
Percent Percent
Porcent Per Degree Percent Per Degree
N 16,1 9. 0,20 9 Co 20
NE 18.0 9 0,20 ig 0.22
E 1.2 7 0.16 6 0.13
SE 13.2 6 0.13 5 0.11
S 3.2 i3 .29 10 0.22.
Sw 1601 23 Co51 22 0.9
W 17.6 18 G0 19 0us2
NW 209 15 042

0.33 1o

6. Storms. = According to local interests storme from the southeast
and southwest sppeer to cause greatest demage to the shore. This storm dem-
age includes not only damage to onshore structures end erosion of land sbove
the high water line, but also the ‘outting of shelves in the beach below high
water which causes sharp changes in wmbter depth creating a hezerd to bathers.
This "shelf" condition exists wntil less steep waves regrade the beach. As
indicated in paragraph 5, a compilation of occurrence of storm winds sbove
%2 miles per hour, was made for Bloek Island for the 10-year period 1936-191;50
The results of this compiletion are shown in Table C-6.

Table C‘mé - Average Annusl Occurrence of Winds Over 32
Miles Per Hour at Block Island, Rhode Islend

Velocity in Aversge Annual Number of Ocourrences

MPH L NE B SE S Sw w W Total
2140 Bk 115 6.3 U5 2.5 3.2 11,6 32,8 8l.2
1-50 2.8 . L.2 2,0 1,5 0.6 0.3 2.6 .1 23.1
51"‘60 009 107 l 001 002 006 398
6170 0.1 0.3
7180 0.2
81=00 0.2 0.2

*Occurrence of winds of specified welocity or greater.

It may be noted that the predominant direction of storme is from northwest
or offshore with respect to the study areas. The two ocourrences of winda
of 81 to 90 miles per hour were during the 1938 and 191, hurricenes. While
hurricanes infliet heavy dameges on shore structures end probably intense
demage to the beaches, their frequemcy of occurrence is rare when compared
to storms of lesser intensity. Therefore it is considered that prinecipal
beach demage is due to the more frequent storms of less than hurricene
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intensity. However, as en indication of their geriousness, the ewmluated
property demege resulting from the 1938 end 198, hurricenes are presented.

1938 Westerly $1,4,00,000
. South Kingstewn 700,000
g5l Westerly $2,000,000

South Kingstown 2,700,000

To Wavesg. = The only wave observetions kmown to have been made in
the general area were taken off the south side of Cuttyhunk Island, Masse-
chusetts, between July 1946 and May 1947, by personnel of Woods Hole
Ocesnographic Institution end reported on in a paper published by Masse-
chusetts Institute of Technology snd Woods Hole Oceanographic Imstitute,
entitled "Results of Research on Surface Waves of the Western North
Atlantic", by He Ro Seiwell. The gaging equipment used was somewhatb
experimental in nsture and the observetions were relatively few in number.
Teble Q=7 gives s summary of wave heipght stetigfics as presented in this
report. '

Table C=7 =~ Summary of Wave Height Cheracteristics (in feet)

SFRING SUMMER AUTUMN
Moan 3.5 % o2 L9
25 per cent cumulative occurrence 0 to 1.5 0 to 1.5 0 to 1.8
50 " " " G to 2.8 0 to 2,5 0 to 2,9
75 " " " 0 to L41.9 0 te 3.9 0 to 7.3
95 " v " " 0 10 9.0 0 to 9.5 0 to 1.5
Highest wave of each season 16 15 e2

B8, TWave stetistics computed fram 3 years o° synoptic weather charts
(1948-1950) are given in the Bemch Erosion Board '3 Technicel Memorandum
No. 55, enkitled "North Atlantic Coast Wave Stetistics Hindcast", by
Bretschneider, Revised Sverdrup-Munk Method. Teble C=8 contains a summary
of these date computed for s station off Nauset Beach, Cape Cod, Messachusetts
which is the station considered to have weve characteristics similer to those
in the study area. Table (=Q contains computed wave energy data for Nauset
Stetion and a station off New York Harbor entrence, southwest of the study
areas These date are of deep-wmter waeves and are for a station located at a
point of greater expesure than the study area., In gemeral the fetch at
Mabunuck and Misquamicut is as follows: from the east the fetch is limited
to 40 to 60 miles by Martha's Vineyard; from the southwest to sbout 25
miles by Long Island, and fram east-goutheast to south-southwest the coast
is exposed to the open sea, ’
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Table C=8 - Average finnuel Duration of Waves of Various Heights
: and Directions in Hours Per Year

Wave Height -
in Feet T TENE E ESE SE SSE S  SSW  SW  Total
25-30 Qs L 1 U
2025 38 12 1 3 gy
18-20 L5 21 3 L L L 81
16-18 83 inn 8 8 | . 7 5 155
16 127 76 15 13 3 L g9 12 259
12.1, 200 113 25 21 5 16 12 20 a2
10.12 293 176 5% 32 27 L1 25 %9 68l
8-10 Liy7 o8, 8 56 67 60 L9 19 1,125
é~8 &7 e 177 8 117 125 101 é? 1,926
L6 1,183 gﬁg 272 173 213 196 188 7 3,231
-k 2,0b3 1,349 Ls7 301 315 313 206 324 5,398
0.5-2 2,908 2,268 675 Lo3 38, 381 365 345 7,79

*Duration is the number of hours that weves of the specified height or
higher occurred from specified directicm.

Tsble C~9 - Average Annual Wave Energy

Diregtion from which Amount in foot-pounds per foot of crest x 107
Weves approach Nauset New York
ENE 118 100
B -~ 56 Lo
ESE 16 12
SE 11 13
SSE B & ] 12
8 11 8
Ssw 9 2
sw 10 -

Total 2ho 196

Therefore, the portions of Tebles C=8 and C-9 pertaining to the directiomns
between east-goutheast and south-southwest are applicable and waves from
other directions would not reach the study area.
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APPENDIX D

DESIGN ANALYSIS

1, Genorsl, = The design used in this report generally follows
methods prescribed in Beach Erosion Board Technicel Report No. L,
"Shore Protestion Planning end Design", with experience data of the
general area influsncing the results used. The design criteria used
are given in paragraph 23 of the main report.

20 Design elewations were determined as follows:

8o Design tide. - A design tide of 2.5 feet above
meen high water was used. 1nis is the maximm elevation occurring
with en average frequency of once each year,

o b. Design wave. - The design wave iz the maximum .
that can reach the structure, without bresking, at design tide
olovation. The height of the desigm wave is equal to depth st the
designated location divided by 1.28. The following design wave
heights were used for the groins at Matunuck Beach:

Wave height in feet Wave helght in feet
Groin ot seaward end 10G* shoreward of end
1= 803 59
3-‘6 ' 901 697
7=8 11, 7ol

G. Beech berm elevation. = Berm elevations were deter=-
mined from berm elewations in the general vicinity of the study ares. A
berm elevebion of 5 feet ebove mean high water, or 6.5 fest above mean
see. level, was used in the report. A beach width of 150 feet as that

necegsary to give adequate protection was also determined fram experience
in the ares,

3. GOroin Spacing. - A groin spacing of 500 feet with the 260~foot
groin length was determined by the angle with the shore line formed by
asccrotion west of Point Judith Harbor west breakwater.

Lo Stone Size. - BSize of stone required was determined by apply-
ing the de®sign wave heights given in paragraph 2, a stone demsity of
160 pounds per cubic foobt (specific graviby of 2.50) and a K* value of
0.017 to Flate D=6 of Beach Erosion Board Technicael Report No. l,

"Shore Protection Planning aend Design". The method indicated thet the
following stone sizes placed on a slope of 1 on 2 would be adequate.
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. Stone Size in Tons
Groin Outer 100 feet Immer 160 feet

1-6 L-6 2uly
7-8 | 6-10 2-6

Experience with the breskwaters at Point Judith Hurber amd the Jetties at
Charlestomn snd Weelkapaug hes indiceted the need of large stone size to
provide stability in the areas Therefore the values obtained from

Plate D-6 are used a8 minimm sizes and the maximms sre inoreesed accord-
ing to offshore conditioms.

5. Sand Fence, - Estimates of costs in the report for the femce
is based on a double line of fence with 10-foot spurs et 100-foot inter-
vals along the entire reaches, except for entrsnce openings at convenw
ient points., This is based on the limited experience geined in similar
looatione in the study of dune bullding by the University of Rhode
Island for the State of Rhode Islande It is suggested that ‘the design
be roviewed at the time of construction as additional end more con-
clusive date should be available from this comtinuing study et thet time.
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APPENDIX ®

ECONOMIC ANALYSES

Estimated First Costs snd Anmual Charges

le First costs include the cest of beech facilities since benefits
to be derived depend upen develepment of the beaches te facilitate usages
The costs of besch imprevement and of beach facilities are given separately
since enly beach resteration snd stabilizatien are eligible fer Federal
participation, beach facilities are a respensibility of lecal interests.
Estimated cests of facilities, furnished by the State ef Rhede Island, are
not the result of an engineering estimate bubt are based en cests of similar
faollities at ether beaches, MWaintenence and eperation eof beach facilities
wors net  included in the annual charges since it is censidered that feos
colloocted fer use of parking areas and bathhouses will pay these costse
First costs sre based en price level ef Octeber 1957 end wnit prices are
estimated from results of recent bida on prejects in the New England area.
An dnterest rote eof Z.5 per cent and amortization em the basis of 2.5 per
cent for a preject life of 50 yesrs i used, Details of the plans are
shevn en Plate 1l. _

* As Matunuck Beach (With Groeins)

1. First Cests | -
Beach Fill, 90,000 cubic yerds ef
sand @ $1.35 $121,500
Greins, 13,400 tens ef stone @ $7.00 93,500
Send Fence, 7,700 linear feet 7,000
Centingencies . . 55,000
Total Centract Cest $255,000
Engineering and Design 8,000
Supervision end Admiristratien 20,000
Total First Cest of _
Beach Imprevement $28%,000
Tetel First Cest of
Beach Faoilities $250,000
Total First Ceat $553,000

2. Annual Cherges

Interest $ 13,300

Amertization = 5,500
Maintensnce (groins and fence) 1,200

Beach Replenishment, 2,000 cubisc
yers of send @ $1.40 31,000
Tetal Annuel Charges $ sh,000
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B. Matunuok Beach (Witheut Groins)

1, PFirst Cests

Beach Fill, 90,000 cubic yerds ef
send @ $1,35

Send Fencs, 7,700 linear feot

Gontingoneies b T

Tetal Contraoct Cost

Engineering end Design
Supervision and %@ministratim _

Tetal First Cest of
Beach Imprevement

Totel Fifst Cest of
Beach Faoilities

Total First Cost

2. Annual Ghargg‘ 8

Interest

Amertization

Maintensnce ‘

Periedic Nourismnen‘b 32,000 cubic
yards of sand. @ $1J40

Total Aunnmal Qharges

Es2

$121,500
7,000

15,500

$148,000
14,000
12,000

$184,000

$li1ly, 000

$ 10,400
L,200
20Q
115,000

$ 5,800
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C. Misquamicut Beach

l. Pirst Costs

Beach Fill, 80,000 cubic yards ef

sand @ $1.25 $100,000

Send Fence, 6,500 linear feet 7,000

Contingencies 16,000

Total Comtract Cest $123,000

Engineering snd Desigh 14,000

Supervisien and Administratien 11,000
Tetal First Cest eof

'Beech Improvement $138,000

Total First Cost of o

Beach Facilities 200,000

Tetal First Cost $238,000

2, Annuel Charges

Interest $ 8,500

Amortizetion . 3,500
Maintenence (fence) 200

Periedic Neourishment, 4,000 cubic
yerds of send @ $1.50 6,000
Total Annual Charges $ 18,200

Egtimate of Benefits of Improvements

2. Goeneral. ~ All benefits ewalusted sre nen-Federal public
benefits end result frem preventing demages snd previding recreatiom.
At both beeches, it is considered that facilities such as parking arees
and bathhouses must be previded before all evaluated benefits may be
realized. Benefits te be obtained frem the use ef sand fence ers not
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evaluated., Experiments now underway by the State of Rhode Island and the
University of Rhode Islend indicate thet send fences properly constructed
in sreass where fine send exists may be very effective in dune building.
At Misquamicut Beach fine sand now exists and the £ill material will also
be fine; therefore, it appears that significent benefit will result. At
M¥etunuck Beach the existing sand is too comrse for effective use of sand
fence, but when send f£ill is added, benefit will result. :

%o HMatwmck Beache ~ Recession of the high water line has averaged
Ly feet per year at profile 1, 2 feet at profils 2, 2 feet et profile 3 and
1.5 feet at profile ly; therefore, the loss of beash is (585 x L) # (3 x 1521)
# (1407 x 1.75) # (317 z 1.5) = 9,841 square feet per year velued at $0.35
per square foot results in & loss of §3,400 per year. Due to overcriwding
of existing beaches it is assumed that all area provided will be used at
least once each yeer, A beach area of about 674,000 square feet is pro-
vided by the project, which at 75 square feet per person would accommodate
9,000 visitors., Considering a turnover of 2, a peak dey of 18,000 visitors
is assumed. Assuming a bathing seasom of 95 days per ysar and basing at-
tendance on the records of Rocky Neck Beach, Bast Iyme, Comnecticut, which
is similar in size and type to that planned for Matunuck Beach, the follow-
ing enmual attendance is derived.

Noo. of Days Per cent of Pesk =
Poar cemt of Time Per Yeer Attendance . Vigits
20 19 2 6,800
25 23,8 5eb 23,800
25 5398 12,8 5l , 700
15 o3 2h.3 63,000
5 Le7 3l 28,600
5 2e7 L3 20,400
1 6oT Th 89,000
100 95 286,300

Based on a benefit of $0.25 per visit the recreational benefit would be
$71,600 per year. Given below is & sumary of benefits evaluated for
Matunuck Beach.

Annval Benefit

Elimination of lend Loss $ 3,400
Recreation 71,600
Total Annuel Benefit $75,000

Lo Misquemicut Beach. = The mean high water line at Misquemicut
Beach has been roceding at about the following annual retes: 3 feet at
profile 10, 2 feet at profile 11, 5§ feet at profile 12 and % fest at
profile 13, Therefore, the aversge srmuel aree loss is: (105 x 3)
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£ (705 x 2.5) # (1410 x 3.5) ¢ (1030 x 4) = 11,125 square feet. At

a velus of $0.40 per squere foot the demage would be $l,500 per year.
At this locetiom 187,000 square feet of beach would be provided by
the project, which if 75 square feet per person is allowed would ace
commodate 6,500 visitors. Comsidering e twmover of 2, & peak day

of 13,000 visitors is assumed. Assuming a bathing season of 95 days
per yoar and basing attendence on records of Eastern Point Beach, .
Groton, Comneobiout, which is similar in size and type to thet planned
for Misquemiout Beach, the following annuel attendsnce is derived:. .

Nos of Days Por cent of Pesk

Per cent of Time Per Year Attendance Visite
25 2%,.8 3425 10,000

15 .3 " 8e5 15,700

Lo 38 a7 . 133,000

10 945 ' 537 73,600

2 222 83 102,700

100 95 | 335,000

Based on a benefit of $0.25 per visit, the rscreation benefit would be
$8%,700 per year, Given below is a summary of smnual benefits eveluated
for Misquemliout Beachs

Annual Benefit

Eliminetion of lend Loss $ 4,500
Recreation 83,700
Totel Armmusl Benefit $88,200
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